To investigate whether there is any effect resulting from preconditioning with nutraceutical supplementation containing arginine and oil mixes with high ω9:ω6 ratio and low ω6:ω3 ratio containing EPA and DHA, ALA fatty acids on inflammatory mediators, antioxidant and lipid profile modulation in surgical trauma.
Introduction
Trauma and surgery trigger the production of proinflammatory cytokines, and can induce severe alterations in the immune system, which results in increased rates of septic and inflammatory complications postoperatively 1 . Perioperative supplementation with immunomodulatory diets is safe and effective in reducing postoperative infections, length of hospital stay and reduce the need for antibiotics, increasing cellular and humoral immunity compared to standard nutrition [2] [3] [4] [5] [6] [7] .
Fatty acids are organic molecules composed of atoms of carbon, hydrogen and oxygen. Food ingestion provide most daily needs. On other hand liver, adipose tissue and mammary glands are able to synthesize fatty acids from glucose and amino acids by means of specific enzymatic reactions 8 . Fatty acids frequently incorporated into membrane phospholipids are the ω-3 eicosapentaenoic (EPA), and docosahexaenoic (DHA) acids, ω-6 arachidonic acid (AA), and ω -9 oleic acid (OA) 9 . Polyunsaturated fatty acids (PUFAs) influence immune and inflammatory responses, the synthesis of inflammatory modulators (eicosanoids and resolvins) and signal transduction, with greater or lesser production of inflammatory cytokines 10 .
Omega-3 fatty acids act as competitor for the same metabolic pathway of arachidonic acid, inhibiting its oxidation and suppressing the production of eicosanoids. In addition, some of the mediators derived from ω3 include the 5-series leukotrienes and 3-series thromboxanes that produce less inflammation and do not promote tumor growth [10] [11] . The ω3 is also a substrate for the synthesis of resolvins associated with potent anti-inflammatory and immunoregulatory activity 12 .
Arginine is a conditionally essential amino acid in stress situations and acts accelerating the excretion of hormones that promote anabolism after trauma, stimulating cellular immunity and lymphokine generation. Is also a substrate for the production of nitric oxide (NO), which enhances the effects of macrophages and bactericidal activity, and improve surgical wound healing and protect against infection and ischemiareperfusion injury [6] [7] 13 .
The effect of oral suplementation with ω9, ω3 and arginine has not been assessed in the setting of prostatectomy.
This study aimed to verify if oral nutritional supplement using arginine and oil mixes with high ω9:ω6 ratio and low ω6:ω3 ratio containing ω3 acids (ALA, DHA and EPA) has nutraceutical preconditioning effect on the inflammatory mediators, oxidative stress and lipid profile in trauma surgery in a sample of patients undergoing radical prostatectomy. Patients who met inclusion criteria were treated as follows: Group 
Methods

Surgical procedure
All surgical procedures were performed under anesthesia at the "Waldemar Alcantara" General Hospital (Fortaleza, Ceará) using the same technique for all prostatectomies. No statistically significant differences (p>0.05) were found for HDL cholesterol ( Figure 9 ) and for VLDL variables in all timepoints (PRE vs. IND vs. POS) (Figure 10 ).
Biochemical analysis
Also, no significant differences (p> 0.05) were found for the catalase variable when comparing all timepoints (PRE vs.
IND vs. POS) (Figure 11
. Clinical trials using immunomodulatory formulas containing ω3 (3.3g/day), arginine (1.2g/day) and nucleotides (1.2g/ day) for seven consecutive days before and after surgery in cancer patients has showed that the immune response seen in patients receiving supplemented diets occurred later (after the 2 nd postoperative day) [2] [3] 5 . These findings could can explain the different results obtained in the present study. Although several of these observations match the effects of ω3 found in studies of cell culture, animals and healthy subjects, and could be used as evidence of the effectiveness of ω3 PUFA in trauma in post-operative timepoints, the complex nature of the formula prevents a clear interpretation. The effects can be assigned to any of the specified nutrients (arginine, RNA, ω3), or by the combination of these nutrients 16 .
Other studies also failed to demonstrate effects of ω3
PUFAs in the production of proinflammatory cytokines in humans.
It is not clear for what reason these discrepancies are in the literature, but it is likely that technical factors contribute to this. Another factor which has recently been identified is genetic polymorphism affecting the production of cytokines. It was found that the effect of fish oil on cytokine production by human mononuclear cells was dependent on the nature of the polymorphism (308 TNF-α and +252 TNF-β), raising the possibility of identifying those that are most and least likely to experiment specific anti-inflammatory effects of fish oil 12, 20 .
Regarding the HSP-27, whose expression is induced in response to a variety of environmental and cellular stresses, previous observations showed that pretreatment with ω3 induced an increased expression of heat shock proteins [17] [18] . The increased expression of these proteins in experimental models for sepsis, shock, critical illness and injury reduces the organ injury, attenuates the pro-inflammatory response and improves survival [19] [20] .
However, there was no statistically significant difference between groups in none of timepoints (PRE), (IND) or (POS) studied here.
Zuliani et al. 21 suggest that ω3 act on lipid profile. The plasma cholesterol and triglyceride levels are reduced with the use of fish oil in normolipidemic and hyperlipidemic patients 21 . In this trial, the levels of total cholesterol showed significant reductions in the preoperative time-point (PRE) compared with the postoperative (POS), and between anesthetic induction (IND) and postoperative (POS) time-points in all patients (G1, G2 and G3).
In the analysis of triglycerides, there was no significant reduction from the anesthetic induction (IND), to postoperative . In this trial, catalase variable showed no statistically significant difference between groups and time-points.
In the present study, although none of the patients presented complications, diet-related or not (fever, diarrhea, vomiting or shock), the potential benefits cited in the literature associated with immunomodulators use were not found. It is believed that this may be due to the small sample size (26 patients distributed in three groups). Other reasons include the short duration of preoperative immunomodulator administration (only five days), and short-term follow up of patients, since the discharge, and therefore the last blood collection was taken on the 2nd postoperative day, while several studies have analyzed inflammatory parameters after one post-surgical week. Still to be considered, in the studies that showed a reduction in serum levels of cytokines in surgery, it is that they used a similar amount of ω3, but only in the form of EPA and DHA. The type of ω3 may have been an influence, and ALA could have negatively contributed to the oil mixture, thereby interfering with the results.
Conclusions
Oral nutritional supplementation using arginine and oil mixes with a high ω9:ω6 ratio and low ω6:ω3 containing ω3 acids (ALA, EPA and DHA), has no effect as nutraceutical preconditioning on the inflammatory mediators and oxidative stress 
